Regulation of ethanol metabolism in the rat.
The purpose of these experiments was to examine the factors which regulate ethanol metabolism in vivo. Since the major pathway for ethanol removal requires flux through hepatic alcohol dehydrogenase, the activity of this enzyme was measured and found to be 2.9 mumol/(min X g liver). Ethanol disappearance was linear for over 120 min in vivo and the blood ethanol fell 0.1 mM/min; this is equivalent to removing 20 mumol ethanol/min and would require that flux through alcohol dehydrogenase be about 60% of its measured maximum velocity. To test whether ethanol metabolism was limited by the rate of removal of one of the end products (NADH) of alcohol dehydrogenase, fluoropyruvate was infused to reoxidize hepatic NADH and to prevent NADH generation via flux through pyruvate dehydrogenase. There was no change in the rate of ethanol clearance when fluoropyruvate was metabolized. Furthermore, enhancing endogenous hepatic NADH oxidation by increasing the rate of urea synthesis (converting ammonium bicarbonate to urea) did not augment the steady-state rate of ethanol oxidation. Hence, transport of cytoplasmic reducing power from NADH into the mitochondria was not rate limiting for ethanol oxidation. In contrast, ethanol oxidation at the earliest time periods could be augmented by increasing hepatic urea synthesis.